@ COLORADO
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LOC: US 24 & CO 9 Locations
February 1, 2021
TO: Cynthia Bailey
FROM: Jeri Mero

SUBJECT: Pavement Justification Report

This project will consist of the replacement of 6 structures along US 24 in Fremont and Park
Counties and three structure along CO 9 in Teller and El Paso Counties. Improvements will
consist of the replacement of the structure and associated roadway work. At this time, it is
understood that a determination has not been made if a bridge or culvert will replace the existing
structures. The recommendations contained herein will be suitable for each option.

Table 1 and 2 consists of a detailed list of structure locations and approximate milepost along US
24 and CO 9. As this project will consist of approach work adjacent to existing Hot Mix Asphalt
Pavement, a Life-Cycle Cost Analysis comparing Asphalt to Concrete was not performed. Instead,
an alternate to utilize Hot Mix Asphalt (HMA) is being recommended. This is in accordance with
the 2021 CDOT Pavement Design Manual, Section 13.2.

At this time, it is understood that the project will utilize the Design/Build alternative project delivery
method. It is understood the CDOT Region 2 North and South Program will produce 30% plans
for advertisement of the RFP. The recommendations supplied herein could be considered final if
the project scope and assumptions above do not change significantly.

Table 1: US 24 Structure Replacement Locations

R2B2 Phase | - US 24 Locations

Subaccount No. | Structure Name | Approximate MP | AADTT | Drivability Life Pavement Distress
23558 1-13-G 227.095 130 8 Moderate Transverse Cracking
23558 | H-13-N | 240.686 240 4 | Moderate Transverse Cracking
23558 | 1-15-T | 271.691 300 3 |  Low Transverse Cracking
23558 [-15-A0 271.9 300 3 Low Transverse Cracking
23559 I-13-H 229.468 130 8 Moderate Transverse Cracking
23559 | 1-17-X |  295.442 900 12 |  High Transverse Cracking




Table 2: CO 9 Structure Replacement Locations

R2B2 Phase | - SH 9A &C Locations

Subaccount No. | Structure Name | Approximate MP | AADTT | Drivability Life Pavement Distress
23558 J-15-G 15.97 100 8 Moderate Transverse Cracking
23558 | J-14-C | 20.107 | 100 7 Moderate Transverse Cracking

2355 G-12-C 71.445 130 9 Moderate Transverse Cracking
23559 P-19-G (Minor) 1.74 13 5 Moderate Transverse Cracking

Traffic data used in the analysis is from the Division of Transportation Development based on
2019 published volumes. The soil classification used for design was obtained from geotechnical
reports submitted to CDOT from Yeh and Associates, Inc. The preliminary soil survey consisted
of coring through the existing pavement and retrieving bulk samples from auger cuttings. The
pavement recommendations contained in this memorandum were made based on a component
analysis of the materials encountered during the preliminary soil survey, as well as a visual survey
of the existing roadway distresses. Tables 3 and 4 detail the soil survey information provided to
CDOT from Yeh and Associates, Inc.

Table 3: US 24 Soil Profile Information

R2B2 Phase | - US 24 Soil Profile Data
Subaccount No. Structure Name Soil Profile Classification R-Value
23558 1-13-G A-6 (6) 7
23558 H-13-N | A-2-6 (1) 19
23558 1-15-T | A-1-b (0) 74
23558 1-15-A0 A-2-6 (0) 14
23559 1-13-H A-4 (0) 29
23559 [-17-X | A-1-b (0) 76
Table 4: CO 9 Soil Profile Information
R2B2 Phase | — CO 9 Soil Profile Data
Subaccount No. Structure Name Soil Profile Classification R-Value
23558 J-15-G A-1-b (0) 19
23558 J-14-C | A-2-4 (0) 36
23558 G-12-C A-2-6 (0) 12
23559 P-19-G (Minor) A-6 (7) 11

Recommendations

Based on the results of the pavement analysis, Region 2 Materials recommends the new
construction for the approaches and/or the reconstruction of the roadway over the culvert consist

of the following:

New Pavement Section for Approaches and Reconstruction

The new pavement section to be used for this project should consist of 6” HMA over 6”
ABC Class 6. The entire pavement section should consist of HMA Grade SX (75) PG 58-

28.




Tie-In Pavement Section
The tie-in pavement section to be used for the bridge replacements along US 24 and CO

9 should consist of 1.5” mill and fill. The entire tie-in pavement section should consist of
HMA Grade SX (75) PG 58-28.

Applicable project special provisions for use on this project will be provided. In addition, a copy
of the index of standard special provisions with applicable materials specifications for this project
highlighted will also be provided.

Jeri Mero

cc: Jody Pieper
Jennifer Sparks
Scott Dalton
Patrick Vigil



Pavement Stabilization Data
(To be included in project plans)



US24 & CO9

Design Parameters

Tie-In Rebuild
Design Life (Years) 10 20
Heavy Trucks (Initial) 130 100
Heavy Trucks (Cumulative): 326,600 588,864
Operational Speed (MPH): 65 65
Subgrade Classification A-6 A-6
Subgrade Resilient Modulus (psi) 7,247 7,247
Effective Binder Content (%): 10.7 10.7
Voids (%): 5.5 5.5
Re-Construction Total Pavement Thickness (in): - 6
Milling Thickness (in): - -
Overlay Thickness (in): 1.5 -
HMA Grading (Top/Bottom): SX SX
HMA Design Gyrations (Top/Bottom): 75 75
HMA Grading (top lift) PG 58-28 PG 58-28
HMA Grading (bottom lift) - -

Distress Prediction Summary
Target | Predicted | Target | Predicted

Terminal IRI (in/mile): 200 120.23 200 159.29
Reliability (%): 95 100 95 99.95
Permanent Deformation (in): 0.8 0.22 0.85 0.30
Reliability (%): 95 100 95 100
AC Total Fatigue Cracking(%) 35 0.11 - -
Reliability (%): 50 100 - -
AC Total Transverse Cracking (ft/mile): 2500 242.26 - -
Reliability (%): 95 100 - -
Permanent Deformation - AC Only (in): 0.65 0.11 0.8 0.16
Reliability (%): 95 100 95 100
AC Bottom-Up Fatigue Cracking (%) 25 0 25 10.77
Reliability (%): 50 100 95 100
AC Thermal Cracking (ft/mile) 1500 1 1500 111.98
Reliability (%): 50 100 95 100
AC Top-Down Fatigue Cracking (ft/mile): 3000 449.62 3000 469.99
Reliability (%): 95 100 95 100




New Pavement Thickness Design Output




























































Tie-In Pavement Thickness Design
Output


































































File Name:

US 24_CO 9_TieIn

C:\Users\merojj\Documents\23558_23559 - R2B2 Phase I and II\US 24\US 24_CO 9_Tie In.dgpx
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Preliminary Soil Survey Boring Logs
(Provided by Yeh and Associates, Inc.)



CDOT Region 2 Bridge Bundle

220-063
Pavement Boring Summary
US24and CO9
Bridge Roadway | Boring ID AC Th-ickness Project Coordinates Elevation
(in.) Northing Easting (ft)

1-17-X US 24 P-1 10 382795.221 | 157833.055 7030.5
(MP 295.45) P-2 8 382936.533 | 157670.305 7042.0
I-15-A0 US 24 P-1 9 406539.948 11070443.869! 8441.0
(MP 271.9) P-2 8.5 406830.737 {1070002.972! 8421.5
1-15-T US 24 P-1 8.5 405904.497 11071141.345!  8472.0
(271.291) P-2 11 405384.782 11071144.330!  8495.5
H-13-N US 24 P-1 9.5 1436903.51812925288.260!  8828.5
(MP 240.686) P-2 9 1436694.48512924806.507  8828.9
1-13-H US 24 P-1 9.5 402283.147 | 882423.869 8987.5
(MP 229.468) P-2 7.5 401910.031 | 882002.775 8993.0
1-13-G US 24 P-1 7 398499.311 | 871735.300 9125.5
(MP 227.095) P-2 8.5 398406.691 | 871171.013 9130.0
G-12-C 09 P-1 6.5 1205804.31812185416.009! 10392.5
(MP 71.445) P-2 8 - - 10390.0
J-14-C 09 P-1 7.5 324170.443 | 997093.849 8299.5
(MP 20.107) P-2 324346.637 | 996585.515 8285.5
J-15-G 09 P-1 305376.924 {1005897.440!  8002.5
(MP 15.97) P-2 7.5 305373.961 {1005390.940!  8020.0
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Yeh and Associates, Inc.

Project
Name:

'V

Geotechnical = Geological =

Construction Services

Project Number: 220-063

CDOT Region 2 Bridge Bundle

PAGE
1of 1

Boring No.: 1-15-T P-2

Boring Began: 10/5/2020

Boring Completed: 10/5/2020

Drilling Method(s): Coring /
Solid-Stem Auger

Total Depth: 3.1 ft

Ground Elevation: 8495.5
Coordinates: N: 405384.8 E: 1071144.3

Location: US 24, eastbound outside lane

Weather Notes: Sunny, 55F

Inclination from Horiz.: Vertical

Night Work: []

Driller: Vine Laboratories Groundwater Levels: Not Observed
Drill Rig: CME 750X Buggy Logged By: B. Lykins Symbol
Depth - - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall D aF: e B B B
£ Soil Samples Atterberg
o3 3 ~ - |E = = Limits .
S/‘\ <~ % % 5 8 > oX|E 2 2 2 aasHTO | Field Notes
= = o = o . L 2|5 O? S<| Q< n
cB 138 =2 Blows |5 §| 5 Material Description 55|85|08|SE|C8| o] & | &YUSCS and
e gl b |2 per |&£ B £ SE|2=e v | o |5 E|L 8| Classifi- | Other Lab
=BT 2= - .2 = 25|12 |3 |§ |¢ |&5|/28] cations
i 2 Z| Gin |c @l 3 ola |8 |8 |£ |3=|sE Tests
E O ) &3 o |9 |u a
(O &
0.0 - 0.9 ft. ASPHALT (11 inches).
— 8495
“ {1 0.9 - 2.5 ft. Silty, clayey SAND
- 12-20 32 / (SC-SM), brown to dark brown, moist, 5.6 21.0161.7117.3| 28 7 AS-ZC-4S§\SI))
/ 11 medium dense. -
I S
+ +| 2.5 - 3.1 ft. GRANITE, reddish tan,
. .1 slightly weathered, very hard.
50:1"_ /\50:1" Signhty L Very
- 0 /0T Bottom of Hole at 3.1 ft.
Auger refusal at 3' (granite bedrock)
— 8490
— 8485
— 8480
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Geotechnical = Geological = Construction Services

Project Number: 220-063

_ e . :
'V Yeh and Associates, Inc. N;"/,‘f;t CDOT Region 2 Bridge Bundle

Boring No.: H-13-N P-1

PAGE
1of 1

Boring Began: 9/28/2020
Boring Completed: 9/28/2020
Drilling Method(s): Coring /

Hollow-Stem Auger

Total Depth: 10.5 ft
Ground Elevation: 8828.5
Coordinates: N: 1436903.5 E: 2925288.3

Location: US 24, westbound outside lane

Weather Notes: Clear, 60s

Inclination from Horiz.: Vertical

Night Work: []

Driller: Vine Laboratories Groundwater Levels: Not Observed
Drill Rig: CME 750X Buggy Logged By: C. Wallace Symbol
Depth - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall D a’: e B B
£ Soil Samples Atterberg
o3 3 ~ - |E = = Limits .
5 = | % £ 5 8 § oX ‘é % 2 2 AAsHTO | Field l\éotes
To | & = cl 2 : o 2E|o%|0F|8<|S8s n
cB 138 =2 Blows |5 §| 5 Material Description 55|85|08|SE|C8| o] & | &YUSCS a
e aEl o |8 per |EB £ SE|2=e v | o |5 E|L 8| Classifi- | Other Lab
- 2 |= ; o2 = S| |3 |5 |2 |&5|22] cations T
w S E| Bin |c @ 4 o|lg 8 |& |£ |52-|e=s ests
E O () &J (G u o
m &
B 0.0 - 0.8 ft. ASPHALT (9.5 inches).
| 0.8 - 2.0 ft. Silty SAND (SM) (Fill),
L 5-3 8 brown, moist, loose.
12.0-4.0ft. Sandy lean CLAY (CL) (Fill),
B light brown, moist, medium stiff.
— 8825
4.0 - 7.0 ft. Poorly graded SAND (SP) S/C=-1.9%
i 77 14 with silt (Fill), brown, moist, medium 3.4 11026 93.41 6.6 | NV | NP | A-1-b(0)
5 dense.
] 7.0 - 8.0 ft. Organic CLAY (OL), black,
B 5-6-8 14 | — moist, stiff.
o~/ J 8.0-9.0 ft. Poorly graded GRAVEL with
8820 “’6 sand (GP), gray-brown, moist, medium
-T\dense.
B 5.9-12 21 9.0 - 10.5 ft. Poorly graded SAND with
10— gravel (SP), dark brown, moist to wet,
- extd| medium dense.
Bottom of Hole at 10.5 ft.
—8815
—8810
— 8805
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Project
Name:

Project Number: 220-063

Yeh and Associates, Inc.

Construction Services

'V

Geotechnical = Geological =

CDOT Region 2 Bridge Bundle

PAGE
1of 1

Boring No.: H-13-N P-2

Boring Began: 9/28/2020
Boring Completed: 9/28/2020
Drilling Method(s): Coring /

Hollow-Stem Auger

Total Depth: 10.5 ft
Ground Elevation: 8828.94
Coordinates: N: 1436694.5 E: 2924806.5

Location: US 24, eastbound outside lane

Weather Notes: Clear, 60s

Inclination from Horiz.: Vertical

Night Work: []

Driller: Vine Laboratories Groundwater Levels: Not Observed
Drill Rig: CME 750X Buggy Logged By: C. Wallace Symbol
Depth - - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall D a’: e B B B
£ Soil Samples Atterberg
o3 3 ~ - |E = = Limits .
& ~|c % % 5 8 > oX|E 2 2 2 aasHTO | Field Notes
= = o = o . L 2|5 O? S<| Q< n
cB 138 =2 Blows |5 §| 5 Material Description 55|85|08|SE|C8| o] & | &YUSCS and
e aEl o |8 per |EB £ SE|2=e v | o |5 E|L 8| Classifi- | Other Lab
=BT 2= - .2 = 25|12 |3 |§ |¢ |&5|/28] cations
i 2 Z| Gin |c @l 3 ola |8 |8 |£ |3=|sE Tests
E O o9 o |9 |w o
» 2
0.0 - 0.8 ft. ASPHALT (9 inches).
B T 0.8 - 4.0 ft. Clayey GRAVEL with sand
' 5-4 9 (GC) (Fill), yellowish brown, moist, 7.8 56.0|21.7]22.3| 28 | 12 | A28
- )o loose. GC
)D
- 8825 4.0 - 5.5 ft. Poorly graded SAND with
B 5 8-27-8 gravel (SP) (Fill), brown, moist, dense.
B / 5.5 - 7.0 ft. Sandy lean CLAY (CL), dark
N brown to black, low plasticity, moist,
medium stiff.
‘1| 7.0-10.5 ft. Silty SAND with gravel
7-15-15 | 30 (SM), yellowish brown, moist to wet,
B n medium dense.
— 8820
L 10 4-5-12 17
B Bottom of Hole at 10.5 ft.
—8815
—8810
— 8805
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'V Yeh and Associates, Inc.

Geotechnical = Geological = Construction Services

Project
Name:

Project Number: 220-063

CDOT Region 2 Bridge Bundle

Boring No.: 1-13-H P-1

PAGE
1of 1

Boring Began: 9/24/2020
Boring Completed: 9/24/2020
Drilling Method(s): Coring /

Hollow-Stem Auger

Total Depth: 10.5 ft
Ground Elevation: 8987.5

Coordinates: N: 402283.1 E: 882423.9

Location: US 24, westbound outside lane

Weather Notes: Clear, 60s

Inclination from Horiz.: Vertical

Night Work: []

Driller: Vine Laboratories Groundwater Levels: Not Observed
Drill Rig: CME 750X Buggy Logged By: C. Wallace Symbol
Depth - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall D a’: e B B
-% Soil Samples Atterberg
c 8 3 -~ ~| = ‘GEJ = ag Limits Field Not
S~lc=| 3|3 63 g o21F |2 (2 |2 aashto | Fie doeS
=R = = O . L. 2= 5 | 85| l= n
cB 138 =2 Blows |5 §| 5 Material Description 55|85|08|SE|C8| o] & | &YUSCS a
DE QL 2 per |&£ B £ SE|2=e v | o |5 E|L 8| Classifi- | Other Lab
=BT 2= - .2 = 25|12 |3 |§ |¢ |&5|/28] cations
i 2 Z| Gin |c @l 3 ola |8 |8 |£ |3=|sE Tests
E O o9 o |9 (L o
» 2
i . 0.0 - 0.8 ft. ASPHALT (9.5 inches).
F' 0.8 - 2.0 ft. Silty SAND (SM) (Fill), black A4 (0
- 3-5 8 [_ to light gray, moist, loose. 7.2 0.0 [62.1|37.9] 29 4 -Sl\sl )
1| 2.0 -10.5 ft. Silty SAND with gravel
[~ 8985 (SM), light gray with gray-brown, moist,
loose to medium dense.
5 2-2-2 4
i 7 71401 - calcareous below 6'.
8980 | 475 | 12
10 5-11-16 | 27
i Bottom of Hole at 10.5 ft.
8975
— 8970
— 8965
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Yeh and Associates, Inc.

Geotechnical = Geological =

'V

Construction Services

Project
Name:

Project Number: 220-063

CDOT Region 2 Bridge Bundle

PAGE
1of 1

Boring No.: 1-13-H P-2

Boring Began: 9/24/2020
Boring Completed: 9/24/2020
Drilling Method(s): Coring /

Hollow-Stem Auger

Total Depth: 10.5 ft
Ground Elevation: 8993

Coordinates: N: 401910.0 E: 882002.8

Location: US 24, eastbound outside lane

Weather Notes: Clear, 70s

Inclination from Horiz.: Vertical

Night Work: []

Driller: Vine Laboratories Groundwater Levels: Not Observed
Drill Rig: CME 750X Buggy Logged By: C. Wallace Symbol
Depth - - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall D a’: e B B B
£ Soil Samples Atterberg
c 3 3 ~| ‘GEJ = = Limits .
O ~|lc—~ % £ 5 8 § oX ‘é *g 2 2 AAsHTO | Field l\éotes
"o || & el 2 . _r 2E|8%|05|R8%|8% n
°d (33~ i Blows TG o Material Description 25/838|98 SIS 2 o %Igfs%.s a
L D“\_’ k= per 4—4"(7')5 oOF |0 Ee) %) SE|=9 .”' OtherLab
= 2= - .2 = 25|12 |3 |§ |¢ |&5|/28] cations
i 2 Z| Gin |c @l 3 ola |8 |8 |£ |3=|sE Tests
€ QO o D O n 'R o
3 o
0.0 - 0.6 ft. ASPHALT (7.5 inches).
L | 0.6 - 4.0 ft. Silty SAND with gravel (SM)
3.4 7 (Fill), light gray to brown, moist, loose.
8990
i 4.0 - 10.0 ft. Silty CLAY (CL-ML), light Ad(4)
-3- ray, moist, medium stiff. -
B 5 3-3-5 8 gray, 15.0 10| 6.8 |922] 25 | 6 CL-ML
o i 4-6-6 12
B 10 3-4-6 10
10.0 - 10.5 ft. Sandy lean CLAY (CL),
gray, low plasticity, moist, stiff, siltstone
B gravel in shoe.
Bottom of Hole at 10.5 ft.
— 8980
— 8975
—8970
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Project

Construction Services

'V Yeh and Associates, Inc. | yame.

Geotechnical = Geological =

Project Number: 220-063

CDOT Region 2 Bridge Bundle

Boring No.: 1-13-G P-1

PAGE
1of 1

Boring Began: 9/24/2020
Boring Completed: 9/24/2020
Drilling Method(s): Coring /

Hollow-Stem Auger

Total Depth: 10.0 ft
Ground Elevation: 9125.5

Coordinates: N: 398499.3 E: 871735.3

Location: US 24, westbound outside lane

Weather Notes: Clear, 60s

Inclination from Horiz.: Vertical

Night Work: []

Driller: Vine Laboratories Groundwater Levels: Not Observed
Drill Rig: CME 750X Buggy Logged By: C. Wallace Symbol
Depth - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall DaF:e B )
-% Soil Samples Atterberg
o |8 . e = = Limits .
5/-\ c — % % S 8 § 95 ‘g % .é .é AASHTO Field l\éotes
=295 |8l 2 = 9o - . 2 ¢ Slos|ls|8%s n
T3 |28l 5|2 Blows 5§ 5 Material Description 55|85|08|SE|C8| o] & | &YUSCS a
o el o |8 per |EB S 0g|32=23 v~ | g~ | SE|L g| Classifi- | Other Lab
i 5 |E : o 25|12 |3 |§ |¢ |&5|/28] cations Test
= 6in c N o|0 = = 3 8= esls
€ | o O 0] N ic o
3 o
| 9125 0.0 - 0.6 ft. ASPHALT (7 inches).
77 0.6 -7.0 ft. Clayey SAND with gravel
B 3.4 // (SC) (Fill), brown, moist, very loose to
i 7 WAZA loose.
// 7. S/C=0.3%
- 22 4 / 18.6100.2(20.0 [20.7 | 41.3| 41 | 17 | A7L () °
5 A
—9120 //
i 2
7 7.0 - 10.0 ft. Sandy lean CLAY with
B 3-6 9 gravel (CL), brown, moist, stiff to very
/ Stiff.
- 713 | 20 //
10 Bottom of Hole at 10.0 ft.
—9115
—9110
9105
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'V Yeh and Associates, Inc.

Geotechnical = Geological = Construction Services

Name:

Project Number: 220-063

Project CDOT Region 2 Bridge Bundle PAGE

1of 1

Boring No.: 1-13-G P-2

Boring Began: 9/23/2020

Boring Completed: 9/23/2020

Drilling Method(s): Coring /
Solid-Stem Auger

Total Depth: 10.0 ft
Ground Elevation: 9130

Coordinates: N: 398406.7 E: 871171.0

Location: US 24, eastbound outside lane

Weather Notes: Clear, 60s

Inclination from Horiz.: Vertical

Night Work: []

Driller: Vine Laboratories Groundwater Levels: Not Observed
Drill Rig: CME 750X Buggy Logged By: C. Wallace Symbol
Depth - - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall D a’: e B B B
£ Soil Samples Atterberg
o3 3 ~ - |E = = Limits .
S/-\ <~ % % 5 8 > oX|E 2 2 2 aasHTO | Field Notes
= = o = o . L 2|5 O? S<| Q< n
cB 138 =2 Blows |5 §| 5 Material Description 55|85|08|SE|C8| o] & | &YUSCS and
e aEl o |8 per |EB £ SE|2=e v | o |5 E|L 8| Classifi- | Other Lab
- 2 |= ; o2 = S| |3 |5 |2 |&5|22] cations T
w S E| Bin |c @ 4 o|lg 8 |& |£ |52-|e=s ests
E O () &J (G u o
(n &
0.0 - 0.7 ft. ASPHALT (8.5 inches).
- 0.7 - 8.0 ft. Gravelly lean CLAY with
3.3 6 sand (CL) (Fill), brown to light brown,
B moist, medium stiff.
L % _ S/C=0%
22 4 15.8(108.4( 32.0 [ 17.1 | 50.9| 35 | 16 | A8
—9125 | 5 g
2-2 4
i 7 8.0 - 10.0 ft. Sandy lean CLAY with
gravel (CL), dark brown to black, moist,
B / medium stiff, rich in organic material.
2-2 4
9120 49 Bottom of Hole at 10.0 ft.
—9115
—9110
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Construction Services

Project Number: 220-063

: Proj i ; PAGE
'V Yeh and Associates, Inc. N;"/,‘f;t CDOT Region 2 Bridge Bundle

Geotechnical = Geological =

1of 1

Boring No.: G-12-C P-1

Boring Began: 9/22/2020
Boring Completed: 9/22/2020
Drilling Method(s): Coring /

Hollow-Stem Auger

Total Depth: 10.5 ft
Ground Elevation: 10392.5

Coordinates: N: 1205804.3 E: 2185416.0

Location: State Highway 9, northbound outside lane

Weather Notes: Clear, 50s

Inclination from Horiz.: Vertical

Night Work: []

Driller: Vine Laboratories Groundwater Levels: Not Observed
Drill Rig: CME 750X Buggy Logged By: C. Wallace Symbol
Depth - - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall D a’: e B B B
£ Soil Samples Atterberg
c 3 3 - ~| ‘GEJ = = Limits .
O ~|lc—~ % £ 5 8 2 go\\o/ ‘é *g 2 2 AAsHTO | Field l\éotes
"o || & el 2 . _r 2E|8%|05|R8%|8% n
cB 138 =2 Blows |5 §| 5 Material Description 55|85|08|SE|C8| o] & | &YUSCS a
D= w 2 per |&£ B £ SE|2=e v | o |5 E|L 8| Classifi- | Other Lab
oL Q0T o (£ : © .2 = S5|2 |3 = 2 |o=5|22| cations
i 2 Z| Gin |c @l 3 ola |8 |8 |£ |3=|sE Tests
E O ) &3 o |9 |u o
(IJ &
B 0.0 - 0.6 ft. (6.5 inches).
// 0.6 - 10.5 ft. Clayey SAND with gravel
B 2.4 (SC) (Fill), brown to dark brown, moist, A-2-4 (0)
8-6 14 1 /] loose to medium dense. 8.0 37.0|48.2|14.8f 28 | 10 SC
— 10390 /
5 4-4-2 6 /
— 10385 i 3.5.5 10 /
10 3-5-8 13 /
i Bottom of Hole at 10.5 ft.
— 10380
— 10375
10370
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Geotechnical = Geological = Construction Services

Project Number: 220-063

: Proj i i PAGE
" Yeh and Associates, Inc. N;O/{r(f;t CDOT Region 2 Bridge Bundle AGE

Boring No.: G-12-C P-2

Boring Began: 9/22/2020
Boring Completed: 9/22/2020
Drilling Method(s): Coring / Coordinates:

Total Depth: 10.5 ft
Ground Elevation: 10390

Weather Notes: Cloudy, 50s

Inclination from Horiz.: Vertical

Hollow-Stem Auger Location: State Highway 9, southbound outside lane Night Work: []
Driller: Vine Laboratories Groundwater Levels:
Drill Rig: CME 750X Buggy Logged By: C. Wallace Symbol v
] . . Camo . ] Depth 7.0ft - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall Date 9/22/20 B B
£ Soil Samples Atterberg
c 3 3 - ~| ‘GEJ = = Limits .
O ~|lc—~ % £ 5 8 2 oX ‘é *g 2 2 AAsHTO | Field l\éotes
S sl g = O . . 2€ S008I RSl n
°d (33~ i Blows TG o Material Description 55(88|9R|0R|08 . |Ex %Igsss'cf's a
L D“\_’ o | € per 4—4"(7')5 oOF |0 Ee) %) SE|=9 .”' OtherLab
= 2= - .2 = 25|12 |3 |§ |¢ |&5|/28] cations
i 2 Z| Gin |c @l 3 ola |8 |8 |£ |3=|sE Tests
€ QO o D O n 'R o
3 o
0.0 - 0.7 ft. ASPHALT (8 inches).
- 77 0.7 -7.0 ft. Clayey SAND with gravel
8-12 20 224 (SC) (Fill), dark brown to black, moist,
B 2 medium dense, granite gravels, very
/] coarse gravel.
L 10385| 5 2-2-2 4 34 24.0(56.9|19.1
B Z s
7.0 - 8.0 ft. Poorly graded GRAVEL with
1-2-2 4 sand (GP), brown, wet, loose.
7] 8.0 -10.5 ft. Clayey SAND with gravel
4 (SC), dark gray, wet, loose, rootlets.
—10380| 10— ) 322 4
B Bottom of Hole at 10.5 ft.
10375
10370
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Yeh and Associates, Inc.

Geotechnical = Geological =

'V

Construction Services

Project
Name:

Project Number: 220-063

CDOT Region 2 Bridge Bundle

PAGE
1of 1

Boring No.: J-14-C P-1

Boring Began: 9/30/2020
Boring Completed: 9/30/2020
Drilling Method(s): Coring /

Hollow-Stem Auger

Total Depth: 10.5 ft
Ground Elevation: 8299.5
Coordinates: N: 324170.4 E: 997093.8

Location: State Highway 9, northbound outside lane

Weather Notes: Clear, 60s

Inclination from Horiz.: Vertical

Night Work: []

Driller: Vine Laboratories Groundwater Levels: Not Observed
Drill Rig: CME 75 Truck Logged By: C. Wallace Symbol
Depth - - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall D a’: e B B B
£ Soil Samples Atterberg
o3 3 ~ - |E = = Limits .
& ~|c % % 5 8 > oX|E 2 2 2 aasHTO | Field Notes
= = o = o . L 2|5 O? S<| Q< n
cB 138 =2 Blows |5 §| 5 Material Description 55|85|08|SE|C8| o] & | &YUSCS and
sl |88 L2 per |& % £ SE|2=e v | o |5 E|L 8| Classifi- | Other Lab
=BT 2= - .2 = 25|12 |3 |§ |¢ |&5|/28] cations
i 2 Z| Gin |c @l 3 ola |8 |8 |£ |3=|sE Tests
E O ) &3 o |9 |w o
(IJ &
B 0.0 - 0.6 ft. ASPHALT (7.5 inches).
-| 0.6 - 7.0 ft. Silty SAND with gravel (SM)
B 3.4 (Fill), dark brown, moist, loose to
- 7 | [f’| medium dense, increasing gravel with
“|".| depth.
— 8295 A-1-b (0)
5 1-2-4 6 7.4 25.0(53.5(215] 24 | 3 SM
7.0 - 9.0 ft. Poorly graded SAND with
B 3-5-6 11 gravel (SP) (Fill), yellow and gray, moist,
n medium dense.
| 9.0 - 10.5 ft. Silty SAND with gravel
I~ 8290 2:1-1 2 (SM) (Fill), dark brown, moist, very
10 loose.
i Bottom of Hole at 10.5 ft.
— 8285
— 8280
8275
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Geotechnical = Geological =

Project Number: 220-063

: Proj i ; PAGE
'V Yeh and Associates, Inc. N;"/,‘f;t CDOT Region 2 Bridge Bundle

Construction Services

1of 1

Boring No.: J-14-C P-2

Boring Began: 9/29/2020
Boring Completed: 9/29/2020
Drilling Method(s): Coring /

Hollow-Stem Auger

Total Depth: 10.5 ft
Ground Elevation: 8285.8

Coordinates: N: 324346.6 E: 996585.5

Location: State Highway 9, southbound outside lane

Weather Notes: Clear, 60s

Inclination from Horiz.: Vertical

Night Work: []

Driller: Vine Laboratories Groundwater Levels: Not Observed
Drill Rig: CME 750X Buggy Logged By: C. Wallace Symbol
Depth - - -
Hammer: Automatic (hydraulic), ER: 80% Final By: J. McCall D a’: e B B B
£ Soil Samples Atterberg
o3 3 ~ - |E = = Limits .
8,\ <~ % % 5 8 > oX|E 2 2 2 aasHTO | Field Notes
= = o = o . L 2|5 O? S<| Q< n
cB 138 =2 Blows |5 §| 5 Material Description 55|85|08|SE|C8| o] & | &YUSCS and
e gl b |2 per |&£ B £ SE|2=e v | o |5 E|L 8| Classifi- | Other Lab
=BT 2= - .2 = 25|12 |3 |§ |¢ |&5|/28] cations
i 2 Z| Gin |c @l 3 ola |8 |8 |£ |3=|sE Tests
E O ) &3 o |9 |u a
(’J &
| 5085 0.0 - 0.8 ft. ASPHALT (9 inches).
/-] 0.8 - 4.0 ft. Clayey SAND (SC) (Fill), A6 (2
- 45 9 %] brown, moist, loose. 18.5(111.4( 30 |51.3|457| 30 | 12 | A5
"-| 4.0 -10.5 ft. Silty SAND (SM) (Fill),
B 2.3.2 5 brown to black, moist, very loose to loose,
5 micaceous, organics.
— 8280
i | 2412 | 3
10 1-1-1 2
8275 Bottom of Hole at 10.5 ft.
— 8270
— 8265
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'V Yeh and Associates, Inc.

Geotechnical = Geological = Construction Services

Name:
Project Number: 220-063

Project CDOT Region 2 Bridge Bundle

Boring No.: J-15-G P-1

PAGE
1of 1

Boring Began: 10/1/2020
Boring Completed: 10/1/2020
Drilling Method(s): Hollow-Stem Auger

Total Depth: 10.5 ft
Ground Elevation: 8002.5
Coordinates: N: 305376.9 E: 1005897.4

Weather Notes: Clear, 40s

Inclination from Horiz.: Vertical

Driller: Vine Laboratories Location: State Highway 9, southbound outside lane Night Work: []
Drill Rig: CME 750X Buggy Groundwater Levels: Not Observed
Hammer: Automatic (hydraulic), ER: 80% Logged By: C. Wallace Symbol
. Depth - -
Final By: J. McCall Date _ _
£ Soil Samples Atterberg
c 3 3 ~| ‘GEJ = = Limits .
O ~|lc—~ % £ 5 8 § oX ‘é *g 2 2 AAsHTO | Field l\éotes
S5 5% & = ko) . L. 2= = =l 0=| 8= an
T8 |88 5|3 Blows 5§ 5 Material Description 55/88|98|CE|08]|n.|E x %Igfs%s Other L
L Q| |8 per |EBl S I R - e R ] e ther Lab
w 2 || 6in |2 Bl 3 8|8 |8 |& | [S3|g=| cations Tests
€ QO o D O n 'R o
3 da
i Il 0.0 - 0.5 ft. ASPHALT (6 inches).
EL.[| 05- 6.0t Silty SAND (SM) (Fill), dark
"J..l.| brown, moist, loose, micaceous.
L 34 7 1 |I
- 8000 FF A
- s A240)
5 1-1-1 2 |:_ 10.1 6.0 |62.8|31.2] 28 2 SM
I ] i
g‘/ 6.0 - 9.0 ft. Clayey SAND (SC) (Fill),
B / brown, moist, loose.
= 7995 i 2.9.4 6 /
|:_ | 9.0 - 10.5 ft. Silty SAND with gravel
B 10 3-4-5 9 |: (SM) (Fill), brown, moist, loose.
i . Bottom of Hole at 10.5 ft.
= 7990
= 7985
= 7980
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Project

'V Yeh and Associates, Inc. | yame.

Geotechnical = Geological = Construction Services

Project Number: 220-063

CDOT Region 2 Bridge Bundle PAGE

1of 1

Boring No.: J-15-G P-2

Boring Began: 10/1/2020
Boring Completed: 10/1/2020
Drilling Method(s): Hollow-Stem Auger

Driller: Vine Laboratories

Total Depth: 10.5 ft
Ground Elevation: 8020

Coordinates: N: 305374.0 E: 1005390.9

Location: State Highway 9, northbound outside lane

Weather Notes: Clear, 60s

Inclination from Horiz.: Vertical

Night Work: []

Drill Rig: CME 750X Buggy Groundwater Levels: Not Observed
Hammer: Automatic (hydraulic), ER: 80% Logged By: C. Wallace Symbol
Depth - - -
Final By: J. McCall DaF:e _ _ _
£ Soil Samples Atterberg
c 3 3 ~| ‘GEJ = = Limits .
O ~|lc—~ % £ 5 8 § oX ‘é *g 2 2 AAsHTO | Field l\éotes
S sl g = O . . 2€ S008I RSl n
°d (33~ i Blows TG o Material Description 55(88|9R|0R|08 . |Ex %Igfs%s a
3< |0 o |8 per |EB S SE|ZT|TT 2T g |2E|2 | o= Other Lab
w 2 || 6in |2 Bl 3 8|8 |8 |& | [S3|g=| cations Tests
€ QO o D O n 'R o
3 oo
- 0.0 - 0.6 ft. ASPHALT (7.5 inches).
L 11| 0.6-10.5 ft. Silty SAND (SM) (Fill),
"J.-l.] dark brown to black, dry to moist, very A-2-4 (0)
56 11 loose to loose, micaceous. 9.0 5.0 167.21278| 26 3 SM
—8015 | 5 123 S
B | 1-1-2 3
—8010 | 10— 111 2
B Bottom of Hole at 10.5 ft.
— 8005
— 8000
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Construction Services

Colorado Springs Lab

Summary of Laboratory Test Results

Project No: 220-063 Project Name: CDOT Region 2 Bridge Bundle Date: 01-08-2021
Sample Location Natural | Natural Gradation Atterberg Water | Water Swell (+)/ | Unconf. Classification
Boring Depth| Sample I\C/I:gir?:g;(ta DeDnrgity G>ra#\£1el Sand <Tzeoso L | pL | pr | PH SS(l)JlllfJe?tléa C?r?llgrti)clj% EJehsr::tglrlmtw); ((:"/oo”:tp Ega(;j) s?r%ﬁ]g{h R-Value| \rshto | uscs
No. @ ) Type | ) | o) | (%) | P | (%) %) | (%) inpsf) | (psi)

G-12-C P-1 1.0 | MC 8 37.0 |48.2| 148 | 28 | 18| 10 A-2-4 (0) sC
G-12-C P-1/P-2 2.5 | BULK 7.8 23.0 (515|255 | 31 | 19| 12 0.009 | 0.0116 12 A-2-6 (0) sC
G-12-C P-2 40 | SPT 3.4 24.0 | 56.9| 19.1
H-13-N P-1 40 | MC 3.4 102.6 93.4| 6.6 | NV| NP| NP -1.9 @ 200 A-1-b (0)
H-13-N P-1/P-2 2.5 | BULK 6.7 50 |61.0| 34.0 | 30 | 13| 17 0.091 | 0.0039 19 A-2-6 (1) sC
H-13-N P-2 1.0 | MC 7.8 56.0 | 21.7| 22.3 | 28 | 16 | 12 A-2-6 (0) GC
I-13-G P-1 40 | MC 18.6 100.2 | 29.0 [29.7| 41.3 | 41 | 24 | 17 0.3 @ 200 A-7-6 (3) sC
I-13-G P-2 40 | MC 15.8 108.4 | 32.0 [17.1]| 50.9 | 35 | 19| 16 0 @ 200 A-6 (5) CL
I-13-G-P-1/P-2 25 | BULK | 159 10.0 | 33.7| 56.3 | 34 | 19| 15 0.008 | 0.0127 7 A-6 (6) CL
I-13-H P-1 1.0 | MC 7.2 0.0 [62.1]37.9| 29| 25| 4 A-4 (0) SM
I-13-H P-1/P-2 2.5 | BULK 9.3 8.0 [47.3| 447 | 29| 23| 6 1.473 | 0.0075 29 A-4 (0) SM
I-13-H P-2 40 | SPT 15 1.0 | 6.8 922 | 25| 19| 6 A-4 (4) CL-ML
I-15-A0 P-1 1.0 | MC 7.4 21.0 | 46.5| 32,5
I-15-A0 P-1/P-2 2.5 | BULK 6.8 14.0 |64.5| 215 | 32 | 19| 13 0.006 | 0.0259 14 A-2-6 (0) sC
I-15-A0 P-2 40 | SPT 3.1 21.0 | 57.5| 21,5
-15-T P-1 40 | SPT 6.3 22.0 {63.0| 15.0 | NV| NP | NP A-1-b (0) SM
I-15-T P-1/P-2 2.5 | BULK 2.6 22.0(60.0/ 180 | 23 | 21| 2 0.006 | 0.0264 74 A-1-b (0) SM
I-15-T P-2 1.0 | MC 5.6 1247 | 21.0 [61.7| 173 | 28 | 21| 7 A-2-4 (0) | SC-SM
I-17-X P-1 1.0 | MC 3.1 34.0 | 56.2| 9.8
-17-X P-1/P-2 2.5 | BULK 1.4 18.0 | 65.8| 16.2 | 24 | 22| 2 0.004 | 0.0130 76 A-1-b (0) SM
Rev 03/19 Report By: D. Gruenwald Checked By: J. McCall Page 1 of 2




'V Yeh and Associates, Inc.

Geotechnical = Geological = Construction Services

Colorado Springs Lab

Summary of Laboratory Test Results

Project No: 220-063 Project Name: CDOT Region 2 Bridge Bundle Date: 01-08-2021
Sample Location Natural | Natural Gradation Atterberg Water | Water Swell (+)/ | Unconf. Classification
B(rzlrci)r?g Dg%th S%%%Ie I\C/I:%E;(g;? DEnrgity G>ra#\fl S(f,"/?)d <F;]26050 LL | pL| P | PH SS?JllfJat\)tE gﬁ?ﬁé@ EJehsr::tgr:tw); ((:"/oqngtp Ega(;j) Sct:r%z]_gt'h R-Value AASHTO | uscs
0) (pcf) | (%) (%) (%) (%) in psf) (psi)
-17-X P-2 4.0 SPT 1.2 25.0 | 64.3| 10.7
J-14-C P-1 4.0 SPT 7.4 250 535|215 | 24| 21| 3 A-1-b (0) SM
J-14-C P-1/P-2 2.5 | BULK 8.7 140 |56.5| 295 | 25| 20| 5 0.048 | 0.0223 36 A-2-4 (0) SC-SM
J-14-C P-2 1.0 MC 18.5 111.4 3.0 [51.3]| 457 | 30| 18| 12 A-6 (2) SC
J-15-G P-1 4.0 SPT 10.1 6.0 {628 312 | 28 | 26| 2 A-2-4 (0) SM
J-15-G P-1/P-2 2.5 | BULK 71 11.0 |646| 244 | 26 | 22| 4 0.008 | 0.0533 19 A-1-b (0) SM
J-15-G P-2 1.0 MC 9 50 [67.2]| 278 | 26 | 23| 3 A-2-4 (0) SM

Rev 03/19 Report By: D. Gruenwald Checked By: J. McCall Page 2 of 2
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